Abstract: Gamma-ray bursts (GRBs) are the most luminous physical phenomena in the universe. The relativistic effect on the blast wave associated with the GRB introduces the gamma factor. Here we put an upper limit on the gamma factor via constraints on maximal power allowed by general relativity and hence set upper limits on other observable quantities such as deceleration distance. Also upper limits are set on the high energy particle radiation due to constraints set by cosmic microwave background radiation.
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GRBs consist of flashes of gamma rays that last from seconds to hours, and it is now believed that the long-duration bursts (> 2 sec) are associated with the beamed energy from a specific kind of hypernova event. [1, 2] During the explosion a blast wave is generated which pushes the fragments at very high speeds. The energy associated with the blast waves is given by.
 
In the case of gamma ray bursts, considering the relativistic effects, we have: [3, 4]   From equations (2) - (5) an upper limit on the gamma factor of the blast wave turns out to be:
This may give the highest possible  factor, i.e. the bulk Lorentz factor for the relativistic process for such blasts. Similarly, other quantities observed will also be constrained. For instance, deceleration distance by a factor of As these bursts are also believed to produce high energy particles and gamma rays, their energies would also be similarly constrained. For example, the highest energy photons are supposed to be produced by synchrotron self Compton process, i.e. SSC. If the particles', in this case electrons, Lorentz factor is  , then the energy of the photons is boosted by 4  , i.e.,
we have for the photon energy: [6, 7]   ... (7) 3 That is a cut-off of ~10TeV. , [8] which again with the additional  factor (due to bulk motion of CMB) gives the cut-off energy as ~10 16 GeV.
So if this were to be a gamma ray, the maximum particle Lorentz factor   (1), (2) and (5)) 
